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In 1996, Caffarelli and Gutiérrez \[[@CR1]\] introduced the new concept of a family of sections in studying real variable theory related to the Monge-Ampère equation. They defined the Hardy-Littlewood maximal operator $\documentclass[12pt]{minimal}
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As is well known, linear commutators are naturally appearing operators in harmonic analysis that have been extensively studied already. In general, the boundedness results of commutators in harmonic analysis can be used to characterize some important function spaces such as $\documentclass[12pt]{minimal}
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This paper is organized as follows. In Section [2](#Sec2){ref-type="sec"}, we recall some elementary properties of sections. In the first part of Section [3](#Sec3){ref-type="sec"}, we demonstrate the $\documentclass[12pt]{minimal}
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Now we recall the definition of sections which play an important role in the study of the Monge-Ampère equation and the linearized Monge-Ampère equation (see \[[@CR1], [@CR15]--[@CR17]\]). For $\documentclass[12pt]{minimal}
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Elementary properties of section and notions {#Sec2}
============================================

According to \[[@CR18]\], the properties of (A) and (B) imply the following properties:
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Macías and Segovia \[[@CR19]\] have found that the quasi-metric *d* can be replaced by another quasi-metric *ρ* such that $\documentclass[12pt]{minimal}
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Definition 2.1 {#FPar1}
--------------
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Let *ϵ* be given in ([2.5](#Equ7){ref-type=""}) above. Lin \[[@CR5]\] found that the function spaces $\documentclass[12pt]{minimal}
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For a locally integral function *b*, the commutator of Cofiman-Rochberg-Weiss $\documentclass[12pt]{minimal}
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Main results {#Sec3}
============
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In this subsection, we discuss the property of the commutator acting on Lebesgue spaces.

### Theorem 3.1 {#FPar2}
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### Theorem 3.2 {#FPar3}
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In order to prove the theorems above, it is necessary to give the following lemmas.

### Lemma 3.1 {#FPar4}

\[[@CR20]\]
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### Lemma 3.2 {#FPar5}
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### Lemma 3.3 {#FPar6}
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### Proof {#FPar7}
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### Lemma 3.4 {#FPar8}

\[[@CR21]\]
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Now, with the lemmas above, we state the proof of our results.
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### Definition 3.1 {#FPar11}

\[[@CR5]\]
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### Theorem 3.3 {#FPar12}
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Next, we show the proofs of the theorems above.
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